Forskolin-resistant Y1 mutants harbor defects associated with the guanyl nucleotide-binding regulatory protein, Gs.
The properties of the adenylate cyclase from forskolin-resistant mutants of Y1 adrenocortical tumor cells was compared with the properties of the enzyme from parental Y1 cells in order to localize the site of mutation. In parental Y1 cells, forskolin stimulated adenylate cyclase activity with kinetics suggestive of an interaction at two sites; in mutant cells, forskolin resistance was characterized by a decrease in enzymatic activity at both sites. Forskolin potentiated the enzyme's responses to NaF and guanyl-5'-yl imidodiphosphate (Gpp(NH)p) in parent and mutant clones, and the mutant enzyme showed the same requirements for Mg2+ and Mn2+ as did the parent enzyme. The adenylate cyclase associated with forskolin-resistant mutants was insensitive to ACTH and was less responsive to Gpp(NH)p than was the parent enzyme. In parental Y1 cells and in the forskolin-resistant mutants, cholera toxin catalyzed the transfer of [32P]ADP-ribose from [32P]NAD+ into three membrane proteins associated with the alpha subunit of Gs; however, the amount of labeled ADP-ribose incorporated into mutant membranes was reduced by as much as 70%. Both parent and mutant membranes were labeled by pertussis toxin to the same extent. The insensitivity of the mutant adenylate cyclase to ACTH and Gpp(NH)p and the selective resistance of the mutant membranes to cholera toxin-catalyzed ADP-ribosylation suggest that a specific defect associated with Gs is involved in the mutation to forskolin resistance in Y1 cells.